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(54) Dental hygiene appliance.

(57) A dental hygiene appliance for brushing teeth

composed of a handle (4) ; a brushing head (5)

connected to the handle (4) and a set of tooth

brushing bristles (8) projecting in a given direc-

tion from the head (5) ; a source of monoc-
hromatic radiation having a given wavelength

(14) e.g. laser; and elements (20,22) for direct-

ing the radiation from the head (5) in a direction

having at least a component in the given direc-

tion ; wherein the elements for directing radi-

ation are structurally separate front the bristles

(8).
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BACKGROUND OF THE INVENTION

Th present invention relat s to dental hygiene

appliances, and particularly toothbrush s equipp d

to apply radiation to tooth surfaces. 5

It has b n propos d in the art to quip a tooth-

brush with a light source which can illuminate th re-

gion being brushed. The purpose of such devices is

to aid the brushing operation by better illuminating

the portion of the teeth being brushed. A device of 10

this type is disclosed in U.S. Patent No. 4,779,173,

where the toothbrush bristles are plastic filaments

which conduct radiation from a I ight source in the han-

dle of the brush. This patent also discloses earlier pri-

or art including a dental cleaning apparatus in which 15

the head portion or bristle holding portion is eliminat-

ed.

It is also known in the art that laser radiation can

have a variety of beneficial effects on teeth.

U.S. Patent No. 5,030,090 discloses a tooth 20

brush having a bundle of bristles constituted by opti-

cal fibers which are coupled to a semiconductor laser.

The fibers constitute the bristles of the toothbrush.

This patent discloses that the radiation produced by

semiconductor laser can be used for treating or pre- 25

venting gingivitis and other oral diseases, and specif-

ically can serve to reduce pain and inflammation and

to improve blood circulation.

One of the characteristics of the device as dis-

closed in the above-cited patents is that they employ 30

filaments which are capable of functioning as both

optical fibers and brushing bristles. One problem with

devices of this type is that filaments which are capa-

ble of functioning as optical fibers can not be given

the mechanical characteristics required to permit 35

them to function in an optinium manner as brushing

bristles. In particular, if the filaments must be fabricat-

ed to function as optical fibers, it will prove difficult to

give them the durability desired for brushing bristles.

40

SUMMARY OF THE INVENTION

It is an object of the present invention to provide

a novel dental hygiene appliance which applies radi-

ation having a selected wavelength to tooth surfaces 45

while those surfaces are being brushed.

Another object of the invention is to provide an

appliance of this type in which the toothbrush bristles

are employed only for brushing, and may therefore be

selected solely on the basis of the characteristics re- 50

quired for performing that function.

Another object of the invention is to employ such
an appliance in a manner to enhance the effective-

ness of the brushing action, possibly with the aid of

chemical product which facilitat sobs rvation and/or 55

removal of one or more substances of the typ which

form deposits on te th.

The above and other objects are achi ved, ac-
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cording to the present invention, by a dental hygi n

appliance for brushing t eth comprising: a handl ; a

brushing h ad connected to the handl and a set of

tooth brushing bristl s proj cting in a given dir ction

from the head; a sourc of monochromatic radiation

having a given wavelength; and means for directing

the radiation from the h ad in a direction having at

least a component in the direction; given wherein the

means for directing radiation are structurally separate

from the bristles.

Objects according to the invention are further

achieved by supplying with the appliance a chemical

product which is capable and/or facilitating removal,

of a substance which forms deposits on teeth and

when that substance is irradiated by the radiation

having a given wavelength. Then, since the brushing

action is performed on, and the radiation is being ap-

plied to, substantially the same tooth areas, the

brushing action in the presence of that chemical prod-

uct will facilitate thorough cleaning of the teeth.

BRIEF DESCRIPTION OF THE DRAWING

Figure 1 is a simplified side elevational view, part-

ly in cross section, illustrating the. basic components
of an embodiment according to the present invention.

Figure 2 is an end elevational view in the direction

of the arrow 2 of Figure 1

.

Figure 3 is a detail view illustrating a modified ver-

sion of a portion of the appliance of Figure 1.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The basic components of an appliance according

to the present invention include, as shown in Figures

1 and 2, a handle 4 and a brushing head 5, Brushing

head 5 is constituted by a body 6 having a base sur-

face 7 from which a set of tooth brushing bristles 8

project. The composition and form of bristles 8, and

the manner in which bristles 8 are secured to body 6,

conform to conventional practice in the toothbrush

art.

Appliances according to the present invention are

further provided with means for directing monochro-

matic radiation of a selected type from body 6 in the

direction of arrow 10, which is generally parallel to the

direction in which bristles 8 project from body 6. How-
ever, in appliances according to the invention, the ra-

diation is not guided by the bristles themselves, but

is emitted generally via base surface 7 of body 6.

In the embodiment illustrated in Figures 1 and 2,

handle 4 is provided with a laser device 14, for exam-
ple a semiconductor laser, and brushing heads 5 is

provided with a lens 1 8, one or more semitransparent

mirrors 20 and a fully r fl cting mirror 22. Radiation

produc d by laser 14 may be in th form of a small

diameter collimated beam extended along an axis
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corr spondingtoth longitudinal axis of handle 4 and
head 5. Mirrors 20 and 22 may b oriented at an angl

of45° to th b am axis and lens 18 is construct dand
arranged to give th laser radiation b am a slightly di-

verging form such that the beam will div rg to an 5

area ss ntially co xtensive with the area occupi d

by mirror 22.

Body 6 may itself be made of a plastic which is

transparent to the laser radiation so that portions of

the radiation will be reflected in the direction 10 by 10

mirrors 20, and the remaining radiation will be reflect-

ed by mirror 22. The optical system constituted by

lens 18 and mirrors 20, 22 is arranged to cause radi-

ation to traverse an area at least approximately coex-

tensive with the area covered by the tips of bristles 8. 15

However, the radiation area may, depending on the

particular operations to be performed, extend over a

smaller or larger area.

In the embodiment illustrated in Figures 1 and 2,

handle 4 includes a power cord 30 which may be plug- 20

ged into a wall outlet in order to supply operating pow-

er to laser 14. Alternatively, handle 4 could be con-

structed as a holder for a replaceable or rechargeable

battery which supplies the necessary operating pow-

er. In addition, in the embodiment illustrated in Fig- 25

ures 1 and 2, brushing head 5 is readily detachable

from handle 4. This allows a plurality of brushing

heads 5, each used by a different individual, to be

mounted on head 4 for use. In addition, as shown in

Figures 1 and 2, lens 18 may form a unit with head 2, 30

so that each of the brushing heads 5 need not be pro-

vided with its own lens. This would reduce the cost of

manufacturing each head 5.

Figure 3 shows an alternative embodiment of the

brushing head, which can be constituted by two plas- 35

tic pieces 34 and 36 joined together along a plane 40
having a series of surfaces which are inclined at an

angle of 45° to the axis of the radiation emitted by las-

er 14. Plane 40 is made to be a reflecting surface by

an appropriate coating or finishing process. In Figure 40

3, the bristles 8 are not shown, for the sake of simpli-

city.

The radiation provided in an appliance according

to the present invention has a wavelength as well as

an intensity, selected to have a desired effect on one 45

or more substance which may become deposited on

tooth surfaces and which it is desired to remove. Typ-

ical substances of this type include bacteria, tartar

and calculus, all of which contribute 1 or are precur-

sors, to tooth decay. In addition, when certain chem- 50

ical products are brought into contact with one or an-

other of these substances, the application of radia-

tion having an appropriate wavelength and energy

content can render the substance or substances visi-

bl and/or can help to remov those substances from 55

tooth surfaces.

Thus, in accordance with the inv ntion, an appli-

ance of the typ describ d abov is used in cooper-

ation with such a chemical product, which may be in-

corporated into a toothpaste, tooth g I or tooth pow-

der, formulated and mark ted for us specifically with

the appliance.

By way of xampl , one of th purpos s of tooth

brushing is to remove bacteria which have coll cted

on tooth surfaces, frequently in pits and fissures in

the tooth enamel. It is known that regardless of the

care exercised and time spent in a brushing session,

some of the bacteria deposits may not be dislodged

and removed from the tooth surfaces. It is also known
that there are chemical products, known as disclosing

solutions, which can make any deposited bacteria

visible. There are other chemical products, which may
be preferable to the conventional disclosing solu-

tions, which will react with bacteria in such a manner
as to render the bacteria visible in the presence of ra-

diation having a certain wavelength. Such product

can be provided as an ingredient of a special tooth-

paste, tooth gel or tooth powder supplied with the ap-

pliance according to the invention.

When such a tooth cleaning preparation is em-
ployed, the chemical product will render any existing

bacteria visible under the radiation produced by

source 14, so that brushing can be continued until the

user can observe that all bacteria have been removed
from all visible tooth surfaces. While it would be more
difficult to carry out this procedure on lingual tooth

surfaces, this would be possible, if brushing were

carried out while viewing those surfaces with a mir-

ror.

In further accordance with the invention, the

chemical product may be selected to render tartar or

calculus visible, while the appliance is then utilized to

remove those materials. Possibly, special brush

heads with appropriate bristles could be provided for

this purpose.

In further accordance with the invention, use

may be made of a product which reacts with bacteria,

tartar or calculus in such a manner that radiation of

an appropriate wavelength will have the effect of re-

moving the bacteria, tartar or calculus, or of altering

the nature of the bacteria, tartar, or calculus, as by

softening it, in manner to facilitate complete removal

by the brushing action.

According to one exemplary embodiment of the

invention, the chemical product consists of or con-

tains nig rosin and the radiation source produces ra-

diation at a wavelength of between 1 \i and 6 [i. The
radiation source may be, for example, an Nd:YAG las-

er. The source will be adjusted to emit radiation at an

energy level selected on the basis of the expected

concentration of nigrosin in the material to be treated.

Nigrosin will stain, for example, cariogenic bao
t ria or streptococcus faecalis black so that this bac-

t ria, or any other substance absorbing nigrosin, will

r adily absorb the las r radiation.

According to another possibility, the ch mical
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product can be sudan red as a vital stain when the ra-

diation source is an argon laser.

In both cases, the radiation nergy density could

b made suffici ntly high to dir ctiy vaporize the

stained substance. For exampl , in the case wher

streptococcus faecalis is stained with nigrosin and ir-

radiated by an Nd:YAG laser, this eff ct can be ach-

ieved with an energy density of the order of 10J/cm2 .

While the description above refers to particular

embodiments of the present invention, it will be under-

stood that many modifications may be made without

departing from the spirit thereof, The accompanying

claims are intended to cover such modifications as

would fall within the true scope and spirit of the pres-

ent invention.

The presently disclosed embodiments are there-

fore to be considered in all respects as illustrative and

not restrictive, the scope of the invention being indi-

cated by the appended claims, rather than the fore-

going description, and all changes which come within

the meaning and range of equivalency of the claims

are therefore intended to be embraced therein.
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sourc .

7. An appliance as d fined in claim 6 wh r in said

m ans in said handle compris a batt ry consti-

5 tuting a power source for said radiation sourc .

8. An appliance as defined in claim 6 wherein said

radiation source is a laser.

10 9. An appliance as defined in claim 5 wherein said

brushing head is readily detachable from said

handle.

10. An appliance as defined in claim 9 wherein said

15 means in said handle comprise a radiation

source.

11. An appliance as defined in claim 10 wherein said

means in said handle comprise a battery consti-

20 tuting a power source for said radiation source.

12. An appliance as defined in claim 10 wherein said

radiation source is a laser.

Claims

1. A dental hygiene appliance for brushing teeth

comprising:

a handle;

a brushing head connected to said handle

and a set of tooth brushing bristles projecting in

a given direction from said head;

a source of monochromatic radiation hav-

ing a given wavelength; and

means for directing the radiation from said

head in a direction having at least a component

in the given direction;

wherein said means for directing radiation

are structurally separate from said bristles.

2. An appliance as defined in claim 1 wherein said

bristles are made of a material selected to per-

form an effective brushing action on teeth.

3. An appliance as defined in claim 2 wherein said

bristles are made of nylon or a natural material.

4. An appliance as defined in claim 1 wherein said

means for directing radiation comprise optical

components in said head for directing the radia-

tion at least partly around said bristles.

5. An appliance as defined in claim 1 further com-

prising means in said handle for delivering the ra-

diation to said m ans for dir cting radiation.

6. An appliance as def in d in claim 5 wh rein said

means in said handl compris a radiation

25 13. An appliance as defined in claim 1 wherein radi-

ation having a given wavelength is capable of

rendering visible a substance present on a tooth.

14. An appliance as defined in claim 1 wherein radi-

30 ation having the given wavelength is capable of

rendering visible a substance present on a tooth

when the substance has been contacted by a giv-

en chemical product, in combination with a supply

of the given chemical product.

35

15. The combination as defined in claim 14 wherein

said supply of the given chemical product com-

prises a mass of toothpaste containing the given

product.

40

16. An appliance as defined in claim 1 wherein radi-

ation having a given wavelength is capable of re-

moving a substance present on a tooth.

45 17. An appliance as defined in claim 1 wherein radi-

ation having the given wavelength is capable of

removing a substance present on a tooth when
the substance has been contacted by given

chemical product, in combination with a supply of

so the given chemical product.

18. The combination as defined in claim 17 wherein

said supply of the given chemical product com-

prises a toothpaste containing the given product.

55
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